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There is provided a method for splitting a split type conju 
gate ?ber. The method includes four steps. Firstly, there is 
provided a ?rst polymer With crystallization of 40% to 95% 
and a second polymer With crystallization of l% to 25%. 
Secondly, a conjugate ?ber is made of the ?rst and second 
polymers by conjugate spinning. Thirdly, the conjugate ?ber 
is submerged in Water so that the conjugate ?ber contains 
Water. Finally, the conjugate ?ber is heated and split into ?ne 
?bers. 
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SUBSTRATE OF ARTIFICIAL LEATHER 
INCLUDING ULTRAFINE FIBERS AND METHODS 

FOR MAKING THE SAME 

BACKGROUND OF INVENTION 

[0001] 1. Field of Invention 

[0002] The present invention relates to methods for split 
ting split type conjugate ?bers and arti?cial leather made by 
the methods. 

[0003] 2. Related Prior Art 

[0004] A so-called conjugate ?ber includes tWo or more 
polymers of different types or tWo or more polymers of the 
same type but with different properties. The polymers are 
spun to form chemical ?bers by a conjugate spinning 
method. In the conjugate spinning method, two different 
polymers are molten and respectively How in tWo channels 
and then meet at an inlet of a spinneret. The molten polymers 
are extruded from the spinneret and then solidi?ed into a 
conjugate ?ber. The conjugate ?ber is often reeled for later 
use. According to different positions of the polymers in a 
cross-sectional vieW, the conjugate ?bers can be classi?ed 
into a split type (including side by side type and sheath/core 
type) and a sea-island type. The ?bers in a split type 
conjugate ?ber may be separated from one another by a 
mechanic method or a dissolution method. Alternatively, 
certain portions of the polymers may be dissolved for the 
purposes of thinning the ?bers. 

[0005] The ?neness of a so-called ultra?ne ?ber is smaller 
than 0.3 dtex. Conventionally, to make arti?cial leather from 
the ultra?ne ?bers, a non-Woven fabric (or “substrate”) made 
from conjugate ?bers is submerged in a resin. The conjugate 
?bers of the substrate are dissolving so as to provide a 
semi-product of the arti?cial leather including ultra?ne 
?bers each With a ?neness smaller than 0.3 dtex. Finally, a 
super?cial layer is adhered to the semi-product of the 
arti?cial leather to provide the ?nal product of the arti?cial 
leather. This arti?cial leather includes a microstructure like 
that of real leather and is soft, light and excellent in drape. 
HoWever, a lot of solvent or alkali solution is used in the 
dissolution step of the conjugate ?bers. 

[0006] For example, TaiWanese Patent Publication No. 
101199 discloses a method for making ultra?ne ?bers and 
fabrics of the same. Each of the ?bers is coated With a ?lm 
of polyester. The ?lms of polyester are dissolved in an alkali 
solution before the ?bers are mechanically split. HoWever, 
toxic Waste is produced as a result of the dissolving of the 
?lms of polyester by the alkali solution, leading to grave 
pollution of Water. The alkali solution that dissolves the 
?lms of polyester can be recycled; hoWever, the cost is 
inevitably increased. 

[0007] TaiWanese Patent Publication No. 252156 dis 
closes a method for splitting conjugate ?bers. Each of the 
conjugate ?bers includes polymers arranged like the seg 
ments of an orange based on their different crystallization. 
The speed of reeling during spinning is increased to 3000 
8000 m/min. The increased speed of reeling stretches and 
tears and therefore splits the ?bers. HoWever, When the 
number of the segments is large, the splitting result of the 
?bers is poor due to incomplete tearing or breakage of some 
of the ?bers. 
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[0008] TaiWanese Patent Publication No. 179714 dis 
closes a method for splitting conjugate ?bers and fabrics of 
the same. Each of the conjugate ?bers includes polymers of 
polyamide and polyester arranged like the segments of an 
orange. HoWever, because the tWo polymers adhere to each 
other Well, benzyl alcohol, caustic sodium or an acid solvent 
must be used to dissolve the polyamide or polyester so as to 
split the ?bers, and hence causes serious pollution of Water. 

[0009] TaiWanese Patent Publication No. 202489 dis 
closes a method for splitting ?bers and a method for dying 
the same. An acid solvent is used to dissolve polyamide so 
as to obtain ultra?ne ?bers of polyester. Produced in the 
method is Waste that cannot easily be handled. 

[0010] Japanese Patent Publication 1993-331758 dis 
closes production of ultra?ne ?ber. A conjugate ?ber is made 
of tWo polymers that properly adhere to each other so that 
they are not separated from each other during combing and 
needle punch and that they are separated from each other for 
their different degrees of contraction in boiling hot Water 
during mechanical splitting. HoWever, it has proven to be 
inadequate When the number of splitting is large. 

[0011] Japanese Patent Publication 1993-051820 discloses 
conjugate ?ber that can be split. The conjugate ?ber includes 
a plurality of parts made of PET that is modi?ed so that it 
can easily be dissolving. The parts are in parallel to each 
other. Thus, the conjugate ?ber can easily be split. HoWever, 
PET must be dissolved by an alkali solvent such as caustic 
sodium during splitting. Therefore, there is serious pollution 
of Water. 

[0012] The present invention is therefore intended to obvi 
ate or at least alleviate the problems encountered in prior art. 

SUMMARY OF INVENTION 

[0013] It is an objective of the present invention to provide 
arti?cial leather With a substrate that is made of split type 
conjugate ?bers that are split Without the use of any alkali 
solvent for dissolving the conjugate ?bers. 

[0014] It is another objective of the present invention to 
provide arti?cial leather of excellent softness and drape. 

[0015] To achieve the objectives, there are provided a ?rst 
polymer at a crystallization degree of 40% to 95% and a 
second polymer at a crystallization degree of 1% to 25%. In 
a conjugate spinning method, the ?rst and second polymers 
are made into a conjugate ?ber including a plurality of parts 
arranged like the segments of an orange. The conjugate ?ber 
can be made into a non-Woven fabric by needle punch, 
spunlace or spunbond. The non-Woven fabric is submerged 
in Water so that the conjugate ?ber contains Water. Then, the 
non-Woven fabric is heated so that the Water content is 
removed. During the heating method, different chemical 
reactions happen to the ?rst and second polymers at different 
crystallization degrees so that the parts are torn and sepa 
rated. Moreover, during heating method, the Water content 
becomes vapor or steam that bloWs and splits the conjugate 
?ber. Without the use of any alkali solvent, the conjugate 
?ber is split and the parts of the polymers become ?at strips. 
Moreover, the non-Woven fabric is contracted. The present 
invention is environment-friendly. 

[0016] According to the present invention, there is pro 
vided a method for making and splitting a conjugate ?ber. 
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Firstly, a ?rst polymer at a crystallization degree of 40% to 
95% and a second polymer at a crystallization degree of 1% 
to 25% are provided. Secondly, the ?rst and second poly 
mers are made into a conjugate ?ber including a plurality of 
parts arranged like the segments of an orange. Thirdly, Water 
is provided to the conjugate ?ber. Fourthly, the conjugate 
?ber is heated. 

[0017] In a further aspect of the present invention, there is 
provided a method for making and splitting a conjugate 
?ber. Firstly, a ?rst polymer at a crystallization degree of 
40% to 95% and a second polymer at a crystallization degree 
of 1% to 25% are provided. Secondly, the ?rst and second 
polymers are made into a conjugate ?ber consisting of parts 
arranged like the segments of an orange. Thirdly, the con 
jugate ?ber is made into a non-Woven fabric. Fourthly, Water 
is provided to the non-Woven fabric. Fifthly, the non-Woven 
fabric is heated. 

[0018] Preferably, the heating is conducted by microWave 
so that the conjugate ?ber that contains the Water can be 
heated evenly and split effectively. 

[0019] The substrate obtained according to the foregoing 
methods can be abraded, scrubbed or stricken, or a super 
?cial layer can be adhered to the substrate so as to provide 
arti?cial leather With ?ne grain on the surface and inside. 

[0020] Other objectives, advantages and features of the 
present invention Will become apparent from the folloWing 
description referring to the attached drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0021] The present invention Will be described through 
detailed illustration of several embodiments referring to the 
draWings. 

[0022] FIG. 1 is a cross-sectional vieW of a conjugate ?ber 
made in a method according to the present invention. 

[0023] FIG. 2 is a cross-sectional vieW of another conju 
gate ?ber made in the method according to the present 
invention. 

[0024] FIG. 3 is a cross-sectional vieW of another conju 
gate ?ber made in the method according to the present 
invention. 

[0025] FIG. 4 is a cross-sectional vieW of ultra?ne ?bers 
after splitting the conjugate ?ber shoWn in FIG. 1. 

[0026] FIG. 5 is a cross-sectional vieW of ultra?ne ?bers 
after splitting the conjugate ?ber shoWn in FIG. 2. 

[0027] FIG. 6 is a cross-sectional vieW of ultra?ne ?bers 
after splitting the conjugate ?ber shoWn in FIG. 3. 

[0028] FIG. 7 is perspective vieW of an ultra?ne ?ber 
obtained from the conjugate ?ber made in the method 
according to the present invention. 

[0029] FIG. 8 is a cross-sectional vieW of the conjugate 
?ber taken by an electron microscope. 

[0030] FIG. 9 is a perspective vieW of the conjugate ?ber 
shoWn in FIG. 8. 

[0031] FIG. 10 is a cross-sectional vieW of arti?cial 
leather made from the conjugate ?ber shoWn in FIG. 8. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

[0032] According to the general concept of the present 
invention, there is provided a method for making and 
splitting a conjugate ?ber so as to provide ultra?ne ?bers and 
for making a substrate from the ultra?ne ?bers and for 
making arti?cial leather from the substrate. 

[0033] Referring to FIGS. 1 through 3, there are provided 
a ?rst polymer marked by the letter “A” and a second 
polymer marked by the letter “B”. The ?rst polymer includes 
a crystallization degree of 40% to 95%. The second polymer 
includes crystallization degree of 1% to 25%. The ?rst and 
second polymers are mixed at a ratio of 90:10 to 10:90. In 
a conjugate spinning method, the ?rst polymer is molten at 
a temperature of 200 to 300 degrees Celsius While the 
second polymer is molten at a temperature of 180 to 290 
degrees Celsius. There is used a spinneret that includes a 
radial con?guration so as to spin the ?rst and second 
polymers to form the parts in an alternate manner. When 
reaching the spinneret, the ?rst and second polymers are at 
a temperature of 200 to 290 degrees Celsius. The conjugate 
?ber is reeled at a rate of 300 to 2000 m/min so that the 
?neness of the conjugate ?ber is 5 to 20 den. The conjugate 
?ber is draWn by air at a speed of 3500 to 7000 m/min so that 
the ?neness of the conjugate ?ber becomes 2 to 10 den. The 
parts are arranged like the segments of an orange. The 
conjugate ?ber includes 24 to 128 parts. 

[0034] It is Well knoWn to provide such a conjugate ?ber 
in such a conjugate spinning method. Generally, at least tWo 
compatible polymers are extruded so as to adhere to each 
other, thus forming a conjugate ?ber. 

[0035] The conjugate ?ber can be draWn, crimped, oil 
?nish and cut so as to form staple ?bers of 2 to 10 den. 

[0036] The staple ?bers are opening, carding and cross 
lapping so as to form a non-Woven fabric of Which the unit 
Weight is 100 to 700 g/m2 by needle punch or spunlace. 

[0037] The fully extended conjugate ?ber can directly be 
croszs-lapping so that the unit Weight becomes 100 to 700 
g/m and processed by a needle punch machine or spunlace 
machine so as to form a non-Woven fabric. 

[0038] In spunlace, Water jets are used to cause the ?bers 
to entangle With one another, and the polyester and polya 
mide of the ?bers are rushed and separated by the Water jets. 
SloW Water is provided onto the surface of the non-Woven 
fabric so as to form turbulences for cleaning the surface of 
the non-Woven fabric so that the unit Weight becomes 100 to 
700 g/m2. 

[0039] The non-Woven fabric is submerged in Water so 
that the Weight of the Water is about 0.5% to 50% of that of 
the non-Woven fabric. Then, the Water is vaporized by 
microWave at a rate of vaporizing 1 gram of Water per 
minute With 10 Watt to 500 Watt. Therefore, the heating 
separates the ?rst and second polymers from each other for 
tWo reasons. Firstly, because of the very different crystalli 
zation degrees of the ?rst and second polymers, the heat 
provided by the microWave causes the very different con 
traction degrees of the ?rst and second polymers. Thus, the 
?rst and second polymers are torn and separated from each 
other. Secondly, for containing a lot of Water, When the 
second polymer it is subject to the microWave, the Water 
vaporizes and expands instantly and bursts from the inter 
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face between the ?rst and second polymers. Therefore, the 
?rst and second polymers can easily be separated from each 
other by the bursting vapor Without using any alkali solvent. 

[0040] Because of the physical properties of polymers at 
loW crystallization degrees, the non-Woven fabric contracts 
so that the super?cial area of the non-Woven fabric shrinks 
to a degree of 5% to 35%. Thus, a substrate of ultra?ne ?bers 
is provided. For the tWo reasons, even containing 24 to 128 
parts made of the ?rst and second polymers, the conjugate 
?ber can easily be split as shoWn in FIGS. 4 through 6. 

[0041] The method of the present invention Would better 
be used to split a conjugate ?ber including 24 to 128 parts 
arranged like the segments of an orange. In a case that the 
number of the parts is less than 24, after a conjugate ?ber is 
split, the resultant ultra?ne ?bers Will not be ?at. In another 
case that the number of the parts is larger than 128, a 
conjugate ?ber cannot easily be split. 

[0042] Referring to FIG. 7, the ultra?ne ?bers become ?at 
because of the contraction in hot Water of 60 to 100 degrees 
Celsius before or after the heating by the microWave. Thus, 
the substrate provides a dense feel. After the splitting, the 
length (a) of the ultra?ne ?bers is 5 to 70 mm, and the radial 
dimension (b) of the ultra?ne ?bers is 2 to 25 um (about 0.03 
to 5 den), and the transverse dimension (c) of the ultra?ne 
?bers is 0.5 to 8 pm (about 0.004 to 0.5 den). The length (a) 
Would better be 38 to 64 mm, and the radial dimension 
Would better be 8 to 20 um (about 0.5 to 3 den), and the 
transverse dimension Would better be 1 to 5 um (about 0.008 
to 0.2 den). 

[0043] The ?rst polymer may be a polyester such as 
polyethylene terephthalate (“PET”), polypropylene tereph 
thalate (“PPT”) and polybutylene terephthalate (“PBT”). 

[0044] The second polymer may be a polyamide or a 
polyamide copolymer. The polyamide may be adipic acid, 
aZelate, terephthalate, isophthalate, cyclohexane 1,4-diacar 
boXylic acid, 1,6 hexamethylene diamide, trimethyl-1,6 hex 
amethylene diamide, 4,4'-diamino-dicyclohexylmethane 
(“PACM”), 4,4' diamino-dicyclohexylpropane, isophorone 
diamine, caprolactam, laulolactam, 4,4'-diphyl methane 
diisocyanate or toluene diisocyanate. The polyamide 
copolymer may be polyamide 6, polyamide 66, polyamide 
11, polyamide 610 or 4,4'-diamino-dicyclohexylmethane 6 
(“PCAM 6”). 
[0045] The ?rst polymer can be added With 5% to 50% of 
a modi?ed polyester copolymer such as polyethylene tereph 
thalate containing 1% to 10%mole of SIPE so as to increase 
the polar group poWer so as to adjust the interface With the 
second polymer and the cross-sectional pro?le. 

[0046] The non-Woven fabric is heated by microWave and 
then submerged in a Water soluble resin, dry or solvent 
polyurethane resin. After subsequent curing, Washing and 
drying, a substrate for a semi-product of the arti?cial leather 
of ultra?ne ?bers is obtained. 

[0047] The substrate can be submerged in Water soluble 
polyurethane resin to obtain the ?nal product of the arti?cial 
leather of ultra?ne ?bers. 

[0048] Alternatively, the non-Woven fabric is submerged 
in Water soluble resin (such as dissolvable polyurethane 
resin) and then heated by microWave so that the polyure 
thane resin is cured and dried While the ?bers are split into 
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the ultra?ne ?bers, thereby obtaining a substrate for a 
semi-product of the arti?cial leather of ultra?ne ?bers is 
obtained. 

[0049] The surface of the arti?cial leather can be ground 
to obtain even thickness and the super?cial tiny ?bers are 
more dispersed and delicate. The arti?cial leather can be 
then scrubbed by a crumpling machine to further split the 
internal ?bers such that the super?cial grain becomes ?ner. 

[0050] In the production of the arti?cial leather of ultra?ne 
?bers, neither alkali solution nor solvent is used to reduce 
and split the ?bers. Hence, there is no pollution of the 
environment. The conjugate ?bers used in the substrate 
include ?at ultra?ne ?bers so that the substrate can be used 
in arti?cial leather, Wipers, polishers for electronic devices 
and fabrics. 

[0051] The method for making the arti?cial leather of the 
present invention Will be described through the description 
of three embodiments. The embodiments of the arti?cial 
leather of the present invention Will be compared With 
arti?cial leather made of conventional sea-island ?bers each 
including 37 island-type portions. 

[0052] According to the ?rst embodiment of the present 
invention, PET (IV=0.64) made by Far Eastern Textile Ltd. 
and NY6 (RV=2.4) made by BASF are conjugate spun at a 
ratio of 55:45. The spinneret includes 32 sectors. The 
spinning is conducted at a temperature of 295 degrees 
Celsius. The reeling is conducted at a rate of 850 m/min. 
There are made un-draWn yarns With a ?neness of 8 den, an 
elongation of 450% and tensile strength of 1.7 g/den. The 
un-draWn yarns are draWn by a rate of 200%. DraWn rollers 
are operated at a temperature of 50 degrees Celsius. The 
yarns are dried at a temperature of 60 degrees Celsius. 
Finally, the yarns are cut into ?bers With a ?neness of 4.5 
den, an elongation of 80%, tensile strength of 3.3 g/den and 
a length of 51 mm referring to FIG. 4. 

[0053] The ?bers are opening, carding, cross-lapping and 
needle punch so that a non-Woven fabric is made With a 
Width of 153 cm, a unit Weight of 250 g/m2 and a thickness 
of 1.8 mm. The non-Woven fabric is submerged in Water for 
3 minutes and then squeezed by a pressing roller so that the 
ratio of the Weight of the Water to that of the non-Woven 
fabric is 0.511. The non-Woven fabric is heated for 1 minute 
by microWave at an evaporation rate of vaporiZing 1 gram of 
Water per minute With 100 W so as to split the conjugate 
?bers. Each of the conjugate ?bers is split into 32 identical 
portions With a radial dimension of 12 um and a transverse 
dimension of 2.3 pm referring to FIG. 5. The non-Woven 
fabric is rolled by a pressing roller operated at a temperature 
of 150 degrees Celsius so that the density thereof becomes 
0.25 g/cm3. The non-Woven fabric can be submerged in 
Water solvable resin so as to form a substrate of the arti?cial 
later. The substrate is dried and ground by a grinding 
machine (240-mesh sandpaper) and scrubbed at a rate of 10 
times per minute. The substrate is coated With a polyure 
thane resin so as to form the arti?cial leather With a thickness 
of 1.5 mm referring to FIG. 6. 

[0054] According to the second embodiment of the present 
invention, PBT (IV=0.94) made by Chang Chun Petro 
chemical Co., Ltd. and NY6 (RV=2.7) made by BASF are 
conjugate spun at a ratio of 50:50. The spinneret includes 32 
sectors. The spinning is conducted at a temperature of 280 
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degrees Celsius. The reeling is conducted at a rate of 1350 
m/min. There are made un-draWn yarns With a ?neness of 10 
den, an elongation of 550% and tensile strength of 1.5 g/ den. 
The un-draWn yarns are draWn by a rate of 300%. DraWn 
rollers are operated at a temperature of 70 degrees Celsius. 
The yarns are dried at a temperature of 70 degrees Celsius. 
Finally, the yarns are cut into ?bers With a ?neness of 4.5 
den, an elongation of 80%, tensile strength of 3.5 g/den and 
a length of 51 mm. 

[0055] The ?bers are opening, carding, cross-lapping and 
needle punch so that a non-Woven fabric is made With a 
Width of 153 cm, a unit Weight of 280 g/m2 and a thickness 
of 2.2 mm. The non-Woven fabric is submerged in Water for 
2 minutes and then squeezed by a pressing roller so that the 
ratio of the Weight of the Water to that of the non-Woven 
fabric is 0.811. The non-Woven fabric is heated for 1.5 
minutes by microWave at an evaporation rate of vaporizing 
1 gram of Water per minute With 50 W so as to split the 
conjugate ?bers. Each of the conjugate ?bers is split into 32 
identical portions With a radial dimension of 12 um and a 
transverse dimension of 2.3 pm referring to FIG. 5. The 
non-Woven fabric is rolled by a pressing roller operated at a 
temperature of 140 degrees Celsius so that the density 
thereof becomes 0.27 g/cm3. The non-Woven fabric can be 
submerged in solvent polyurethane resin, Washed and dried 
so as to form a substrate of the arti?cial later. The substrate 
is dried and ground by a grinding machine (sandpaper 
speci?cations: 150-mesh and 240-mesh) and scrubbed at a 
rate of 10 times per minute. The substrate is coated With a 
polyurethane resin so as to form the arti?cial leather With a 
thickness of 1.5 mm. 

[0056] According to the third embodiment of the present 
invention, PBT (IV=0.94) made by Chang Chun Petro 
chemical Co., Ltd. and CO-PET (including SIPE at a 
molecular percentage of 2.5%) made by Shinkong Synthetic 
Fibers Corp. are mixed at a ratio of 70:30. The mixture and 
NY6 (RV=2.4) made by BASF are conjugate spun at a ratio 
of 50:50. The spinneret includes 32 sectors. The spinning is 
conducted at a temperature of 282 degrees Celsius. The 
reeling is conducted at a rate of 1350 m/min. There are made 
un-draWn yarns With a ?neness of 12 den, an elongation of 
300% and tensile strength of 1.5 g/den. The un-draWn yarns 
are draWn by a rate of 300%. DraWn rollers are operated at 
a temperature of 70 degrees Celsius. The yarns are dried at 
a temperature of 70 degrees Celsius. Finally, the yarns are 

Strength against 
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cut into ?bers With a ?neness of 4.5 den, an elongation of 
80%, tensile strength of 3.5 g/den and a length of 51 mm. 

[0057] The ?bers are opening, carding, cross-lapping and 
needle punch so that a non-Woven fabric is made With a 
Width of 153 cm, a unit Weight of 230 g/m2 and a thickness 
of 2.0 mm. The non-Woven fabric is submerged in Water for 
3 minutes and then squeezed by a pressing roller so that the 
ratio of the Weight of the Water to that of the non-Woven 
fabric is 0.511. The non-Woven fabric is heated for 1 minute 
by microWave at an evaporation rate of vaporizing 1 gram of 
Water per minute With 25 W so as to split the conjugate 
?bers. Each of the conjugate ?bers is split into 32 identical 
portions With a radial dimension of 12 um and a transverse 
dimension of 2.3 pm. The non-Woven fabric can be sub 
merged in a solvent polyurethane resin, Washed and dried so 
as to form a substrate of the arti?cial later. The substrate is 
ground by a grinding machine (sandpaper speci?cations: 
150-mesh and 240-mesh) and scrubbed at a rate of 20 times 
per minute. The substrate is coated With a dissolvable 
polyurethane resin so as to form the arti?cial leather With a 
thickness of 1.3 mm. 

[0058] According to the present invention, there Were 
made conjugate ?bers each including 32 sectors of polyester 
and polyamide. According to prior art, there Were made 
sea-island conjugate ?bers each including 37 island por 
tions. The island portions are made of polyamide While the 
sea portion is made of polyester. Comparison Was made 
betWeen arti?cial leather based on the conjugate ?bers of the 
present invention and arti?cial leather based on the conven 
tional sea-island conjugate ?bers. 

TABLE 1 

Thickness of 
Shape of Fineness of Arti?cial 
Fibers Fibers Leather Weight 

Unit den mm gm2 
Test Method ASTM ASTM ASTM 

D-1577 D-1777 D-3776 
Splittable Fibers Flat 0.04?5 1.5 545 
With 32 Sectors 
Sea-Island Fibers Round 0.07*0.1 1.5 550 
With 37 Island 
Portions 

[0059] 

TABLE 2 

Strength against Strength against Strength against 
Tearing Tearing Tension Tension 

(Longitudinal) (Transverse) (Longitudinal) (Transverse) 

Unit kg Kg/cm kgcrn 

Test Method ASTM D-2262 ASTM D-2262 ASTM D-1682 ASTM D-1682 

Splittable Fibers 13.2 12.5 70 55 

With 32 Sectors 

Sea-Island Fibers 11.7 10.8 65 47 

With 37 Island 

Portions 
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[0060] 

TABLE 3 

Strength Strength 
against against Strength 
Peeling Peeling against 
(Longitudinal) (Transverse) Breaking Flexibility 

Unit kg/3 cm kg/3 cm kgcm2 degree 
Test Method DIN 53357 DIN 53357 ASTM- TM 029 

D3786 
Splittable Fibers 18 13.5 43 5.5 
with 32 Sectors 
Sea-Island Fibers 14.8 10 30.5 3.8 
with 37 Island 
Portions 

[0061] According to Tables 1 through 3, the strength of the 
conjugate ?bers with 32 sectors is larger than that of the 
sea-island conjugate ?bers with 37 island portions. This is 
because the conjugate ?bers did not lose any weight when 
they were split so that the structure of the non-woven fabric 
was not damaged and the strength of the non-woven fabric 
remained unchanged. On the other hand, the ?exibility of the 
conjugate ?bers with 32 sectors is higher than that of the 
sea-island conjugate ?bers with 37 island portions because 
the shape of the sectors of the conjugate ?bers are ?at. 

[0062] The ?exibility is rated from 0 to 10. The higher the 
value is, the more ?exible the ?bers are. 

[0063] Comparison is made between the method of the 
present invention and a conventional method. 

TABLE 4 
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heating and splitting the split type conjugate ?ber into ?ne 
?bers. 

2. The method according to claim 1 wherein the split type 
conjugate ?ber includes 24 to 128 segments of the ?rst and 
second polymers alternately. 

3. The method according to claim 1 wherein the polyester 
is selected from a group consisting of polyethylene tereph 
thalate, polypropylene terephthalate and polybutylene 
terephthalate. 

4. The method according to claim 1 wherein the polya 
mide is selected from a group consisting of adipic acid, 
azelate, terephthalate, isophthalate, cyclohexane 1,4-diacar 
boxylic acid, 1,6 hexamethylene diamide, trimethyl-1,6 hex 
amethylene diamide, 4,4'-diamino-dicyclohexylmethane, 
4,4'-damino-dicyclohexylprophane, isophorone diamine, 
caprolactam, laulolactam, 4,4'-diphyl methane diisocyanate 
and toluene diisocyanate. 

5. The method according to claim 1 wherein the polya 
mide polymer is selected from a group consisting of polya 
mide 6, polyamide 66, polyamide 11, polyamide 610 and 
4,4'-diamino-dicyclohexylmethane 6. 

6. The method according to claim 1 wherein the ?ne ?bers 
include a ?at form with a length of 5 mm to 70 mm, a 
cross-sectional radial size of 2 um to 25 um and a cross 
sectional transverse size of 0.5 pm to 8 um. 

7. The method according to claim 1 wherein the step of 
heating and splitting the conjugate ?ber comprises the step 
of using microwave to heat at a rate of vaporizing 1 gram of 
water per minute with 10 watt to 500 watt. 
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[0064] The present invention has been described through 
the illustration of the embodiments. Those skilled in the art 
can derive variations from the embodiments without depart 
ing from the scope of the present invention. Therefore, the 
embodiments shall not limit the scope of the present inven 
tion de?ned in the claims. 

1. A method for splitting a split type conjugate ?ber, the 
method comprising the following steps of: 

providing a ?rst polymer with crystallization of 40% to 
95% and a second polymer with crystallization of 1% 
to 25%, the ?rst polymer being polyester and the 
second polymer being polyamide, the weight ratio of 
the ?rst polymer to the second polymer being 90:10 to 
10:90; 

making a split type conjugate ?ber of the ?rst and second 
polymers by conjugate spinning; 

submerging the split type conjugate ?ber in water so that 
the conjugate ?ber contains water; and 

8. The method according to claim 1 wherein the ?rst 
polymer is added with 5% to 50% of polyethylene tereph 
thalate containing 1% to 10%mole of SIPE. 

9. A method for splitting a non-woven fabric of split type 
conjugate ?bers, the method comprising the following steps 
of: 

providing a ?rst polymer with crystallization of 40% to 
95% and a second polymer with crystallization of 1% 
to 25%, the ?rst polymer being polyester and the 
second polymer being polyamide, the weight ration of 
the ?rst polymer to the second polymer being 90:10 to 
10:90; 

making split type conjugate ?bers of the ?rst and second 
polymers by conjugate spinning; 

making a non-woven fabric from the split type conjugate 
?bers; 

submerging the non-woven fabric in water so that the split 
type conjugate ?bers contain water; and 

heating and splitting the non-woven fabric into ?ne ?bers. 
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10. The method according to claim 9 wherein the step of 
heating and splitting the conjugate ?ber comprises the step 
of using microwave to heat at a rate of vaporizing 1 gram of 
Water per minute With 10 Watt to 500 Watt. 

11. The method according to claim 9 comprising the step 
of using hot Water at 60 to 100 degrees Celsius to cause the 
non-Woven fabric to contract before or after the step of 
heating and splitting the non-Woven fabric. 

12. A method for making arti?cial leather from conjugate 
?bers, the method comprising the folloWing steps of: 

providing a ?rst polymer With crystallization of 40% to 
95% and a second polymer With crystallization of 1% 
to 25%, the ?rst polymer being polyester and the 
second polymer being polyamide, the Weight ration of 
the ?rst polymer to the second polymer being 90:10 to 
10:90; 

making split type conjugate ?bers of the ?rst and second 
polymers by conjugate spinning; 

making a non-Woven fabric from the conjugate ?bers; 

submerging the non-Woven fabric in Water so that the split 
type conjugate ?bers contain Water; 

heating and splitting the non-Woven fabric the split type 
conjugate ?bers into ?ne ?bers and make the non 
Woven fabric into a substrate; and 

submerging the substrate in a resin or coating the substrate 
With a resin so as to make arti?cial leather. 

13. The method according to claim 12 Wherein the con 
jugate ?ber includes 24 to 128 segments of the ?rst and 
second polymers alternately. 

14. The method according to claim 12 Wherein the ?ne 
?bers include a ?at form With a length of 5 mm to 70 mm, 
a cross-sectional radial size of 2 pm to 25 um and a 
cross-sectional transverse size of 0.5 um to 8 um. 

15. The method according to claim 12 Wherein the step of 
heating and splitting the split type conjugate ?ber comprises 
the step of using microWave to heat at a rate of vaporizing 
1 gram of Water per minute With 10 Watt to 500 Watt. 

16. The method according to claim 12 Wherein the ?rst 
polymer is added With 5% to 50% of polyethylene tereph 
thalate containing 1% to 10% of SIPE. mole 

Nov. 23, 2006 

17. The method according to claim 12 comprising the step 
of using hot Water at 60 to 100 degrees Celsius to cause the 
non-Woven fabric to contract before or after the step of 
heating the non-Woven fabric. 

18. A method for making arti?cial leather from conjugate 
?bers, the method comprising the folloWing steps of: 

providing a ?rst polymer With crystallization of 40% to 
95% and a second polymer With crystallization of 1% 
to 25%, the ?rst polymer being polyester and the 
second polymer being polyamide, the Weight ration of 
the ?rst polymer to the second polymer being 90:10 to 
10:90; 

making split type conjugate ?bers of the ?rst and second 
polymers by conjugate spinning; 

making a non-Woven fabric from the conjugate ?bers; 

submerging the non-Woven fabric in Water soluble resin 
so that the split type conjugate ?bers contain Water; and 

heating the non-Woven fabric to cure the Water soluble 
resin, thereby splitting the split type conjugate ?bers to 
make arti?cial leather. 

19. The method according to claim 18 Wherein the step of 
heating and splitting the split type conjugate ?ber comprises 
the step of using microWave to heat at a rate of vaporizing 
1 gram of Water per minute With 10 Watt to 500 Watt. 

20. The method according to claim 18 Wherein the ?rst 
polymer is added With 5% to 50% of polyethylene tereph 
thalate containing 1% to 10%mole of SIPE. 

21. Arti?cial leather comprising a non-Woven fabric made 
of split type conjugate ?bers and a resin material for 
submerging or coating the non-Woven fabric, Wherein the 
conjugate ?bers are made from a ?rst polymer With crys 
tallization of 40% to 95% and a second polymer With 
crystallization of 1% to 25% by conjugate spinning, Wherein 
each of the conjugate ?bers is split into 24 to 128 segments. 

22. The method according to claim 21 Wherein the ?ne 
?bers include a ?at form With a length of 5 mm to 70 mm, 
a cross-sectional radial size of 2 pm to 25 um and a 
cross-sectional transverse size of 0.5 pm to 8 pm. 

* * * * * 


